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Summary

Three pre-production DFBX Chimney Bellows purchased under PO 6705767 according to LBNL
Specification M20003 were tested according to attached procedure/data sheet.

Except for the overall length all three bellows are in compliance with Specification M20003 and exhibit
no degradation upon a rapid warmup to room temperature after being submersed in LHe for one hour.

Regarding the overall length, the bellows manufacturer, American BOA, notified us in advance that the
overall length was incorrect because the weld cuffs were attached too close to the convolutions. The
production bellows will be made to the correct overall length, and the convolutions in the pre-production
bellows were fabricated exactly as they will be in production.

The bellows can be considered suitable for use in the DFBX, provided they are made per Specifcation
M?20003 and the approved BOA drawing.
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Examination and Test of Chimney bellows for DFBX LHe Vessel

1. Objects to be tested

Bellows are Type I multi-ply bellows as specified in LBNL Specification M20003. They are produced by
American BOA under LBNL PO 6705767. Three bellows will be provided for this evaluation. Label them
as "1", "2", and "3" for identification.

2. Testing Details
2.1 Inspection (in B77)

Verify that the bellows assembly dimensions conform to BOA drawing 100875 Rev A. Not necessary to
use the CMM. Enter the data in the Table below. Weld cuff measurements are taken at each end.

Dimension Drawing Value Bellows 1 Bellows 2 Bellows 3

Bellows LD. =84+ 05inch |5.575 /5. 090|588 /£.84S C 337 /6892

Bellows O.D. 663+ .05 inch |£.633 /6.647 075/ C6Y7 |6.635 [6.6%42

Overall Length 200+ 06inch 2,270/ 2y00 3.370/3.J90 |3.-3%0/3.4/0
Bellows Length 55+ 12inch |2.80 [X.660 V. 95/2-850 |2-§° /2. Y93

?

Weld Cuff O.D. 6.00% .05 inch |6-0/g,ca56-c/6.035 b.cff.ore |5 945 -5 - oobo 6-0 fb.039

Cuff Thickness 08 +.01 inch og | .0 0y | -0X 08 | cox

Cuff Length 32 £.05 inch (32 | -32 27 .32 |-2> |-32

2.2 Incoming Leak Check (in B77)

Leak check the bellows using a helium mass spectrometer leak detector in the conventional tracer probe
method. Use bag sealant on each of the cuffs to seal to a flat plate. Since the bellows are very flexible, use
an internal holder to prevent them from collapsing. Leak rate shall be less than 1 x 10 atm cc/sec
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2.3 LHe Immersion Test (in B52) ,

The outer two plies are perforated to allow any trapped helium fluid to be vented as it is warmed without
destroying the bellows. This test verifies that there is sufficient perforation to allow venting. The test will
be performed in B52 using Supercon Technicians and an existing superconducting magnet dewar.

Need 100 liters of LHe for the test.

1. Remove magnet from dewar. Store in a safe place.

9. Lower the 3 bellows into the dewar using Kevlar string

3. Install a top plate with access for LHe transfer line and another for venting.

4 Evacuate and backfill with GHe four times ~ 4f X <

5. Transfer in about 40 liters of LHe (16 inch deep in the Dewar). Measure the level with a
thermoacoustic thumper through the vent hole.

6. Allow the bellows to be submerged for 1 hour, transferring LHe as necessary.

7. Quickly remove the bellows from the dewar and place them ina chamber where a protective
atmosphere of N, can be provided.

8. Allow the bellows to warm to room temperature.

9. Examine the convolutions for signs of gross distortion. Take photographs of any damage. af
there is evidence of distortion, the degree of perforation may have to be increased.)
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10. Fill out the table with observations.
Bellows Observations
N chorge

! Aol &/5/00

; N o C/\om@e, V4
2.4 Leak Check after Immersion Test (in B77) ﬂ‘ S[ 3
If the bellows appear okay after the immersion test, perform a leak check as in 2.2 to verify they are okay. o

~12 Y’
Bellows 1 Leak Rate: 4.0 Xro ﬂfh"' CG/ sec hediom )’aékgmm«p - Az Lefivm rasfonfe kD
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Bellows 2 Leak Rate: -0 X/7 loﬁafrh CC/Iec heliom t\ﬁ«—kjm"(ﬁ — D l‘?”/"’" reigenie

Bellows 3 Leak Rate: 4 o o @""‘1 cc,/ {er Ae_/lbm bq;% cord) — no hc[‘wm Pespon)a . Skp

2.5 Pressure Test (in B77)

If the bellows pass the leak test in 2.4, perform a pressure test to 100 psig to verify they are okay. Pressure
test with dry nitrogen gas, using the safety manifold setup for pressure testing the bus ducts. Design and
fabricate suitable test caps; either using a radially-sealed O-ring or a welded on cap. Use at least 4 each 1/2-
13 threaded rods (steel) to restrain the 4000 Ibf exerted by the expanding bellows. Hold for 10 minutes with
no pressure drop. Fill out the lines below.

Bellows 1 Pressure Drop after 10 min.: N s [ !/\ an/j Q. mo ,ylé/ °3
Bellows 2 Pressure Drop after 10 min. A/ o c-hem o BN 8/ é/b Y
Vo chye 0 3>

Bellows 3 Pressure Drop after 10 min.:

2.6 Final Leak Check (in B77)

If the bellows pass the pressure test, perform a leak check as in 2.2 to verify they are okay. A
, oo . . J
Bellows 1 Leak Rate: 4.4 %’ o cefiec Bediom mekgpm& —_— 0 heliom ¢ espetio—

-
Bellows 2 Leak Rate: Z{f-/s()o g'fra LL/;ec Beliom bméyp,w.,!/ o helion l‘e;/;:mic ORb

Bellows 3 Leak Rate: 44 ¥J5 - dC/,(eo Helivn beddeyound = 0o haliun resp-me b {7j

/5/03

Page 2 of 2



